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(54) METHOD OF FABRICATING SEMICONDUCTOR DEVICE 



(57) Abstract: 

PURPOSE: A semiconductor device fabricating method is provided to 
reduce parasitic capacitors and cross talk and to improve the electric 
characteristics and speed of operation by using an insulating film 
having a lower permittivity in consideration of a step coverage and 
compensating for etch selectivity of a spacer insulating film and an 
interlayer insulating film with a silicon epitaxial layer. 

CONSTITUTION: A junction(45) and a gate(42) having a mask 
insulating film (43) formed thereon are formed on a semiconductor 
substrate(41). SiOxNy spacer insulating layer(44) is formed on 
sidewalls of the gate and the mask insulating film. A silicon epitaxial 
layer(49) is formed on the junction. An interlayer insulating layer(46) is formed with a porous oxide film over the entire 
structure. A contact hole is formed by performing a self-aligned contact etching process so as to expose the silicon epitaxial 
layer. The porous interlayer insulating layer is subjected to an annealing process. 
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S ^^21 3g|2 a^gtHI Bth asi ?1I01E «H<3 a UimShoQh HH^ 

21 3mK\^±i^ &ifcA13|Il s*Sf HHfl ^^2I 3^:6 gag SfTJI^^ ^ 2i= or£i|l iliXtSI SIS 

«^£^fl ±Vr>\ soil [U-eh ^^'^'^ £a(Cross Talk)M g-XI&Hl, BH^s 

Til ?|th01. Hi:g^^OI HH<:!!1 AhgSf>lLK HHi!}ZH)il S^sOl Ah 

s^HHd AhGIOil ^^HIEJ ^^rl: OhLISh HHi^! 2011 SJgEl &-^\ -^3°|2j 

o^i^ ssB 71^5 ?nnyAis>iM sr:i:Ai?i ^;^i2j -^s:^ tf&^Ai?i^ 31 dii^ s-fisi^a. aan 

e^^!^^ 01^71 ^luHAi^ 51 ^iflll^ 'W\ §1 S-AI^^( SAC etch barrier) 

2| ;RlSS#Sh % eStJ^CStep coverage)^ ^^fioBOt t\Il. ^ "ifiHS SAC ^^Xl^^af 

OI2h ^01 ISHTEJ g^:i-A|?l7l ^ItBAI^ ^•sF^''(SiNx)Ilh ^S'^-rM 

2i Bi-^S ^55h= ^'^01 SiQ. 017IA1 St^ei^ >1I0|^ HH^ a HIM Eh°l(Bit Line)*^g ^, 

sEh^ ^^6h^ Xh:?| §1 Se«(SAC) ^2|-(Etch) SSQilAI y>^X|sr(Barrler Layer)^S Ah#t|^ S| 
OIDI. TOI^ IJH<:3 SI HIM AhOn DHU 3! g^-sj- U^:?! ^l|t^ ^^H3ia. 

^§1 ?ilO|E UH^ S b|E Ehoi AhDIQiie ^ M2HX!>:E1 ^It.^ ^e?0| ^-Stl^U), dH>5!# ^ 

«m:?i SOfl SAC 5tmJ^ ^'Z?^^OilAl ;'|^ ^HSBAIS^ ^-^SJ^L'^ 80Se sac gfXiefOII 

^oin, uDixi^ s&sf^ ij^eioii 7leit^ ^oia. rraAi sac ^^xist2:s ai-^ei^ 

-1 Al-suh^ ^►■^01 Si^Lh 7|^BJ AhSul-^ 3^, I^H^^!^^ g^^^^S Aigtie 

^•EI5 ^Ll-iFHiaf^j SACCHlAl ij^-M HI7h =^i.i?L|Xl Sr^Oh^ig^* ^ giCF. 

£ i# s^^b-ra. :?i5.K0 fe'-oa sasst ^ ?iioiE(2)2} ^i^^ai >floiE(2) ^'•i^^f 
sf:?! ^ti- ^3^^(3)# ^^om, sixir^ ^ sac ^^xie^og :jjsoj 

LPCVD SiN)A^ CHiimi ^SgOl LPCVD SiO^STM ^^ti" ^ ^^^^^^ r^iiflOlAI ^2^'^(4)^ 
^St^CI. S3 3i|£^'2HiS jilHIOIAI §C35,'-(4)S t!SSI3A| 2t^^(5)g itsAlgj :S: 7EIS3a 
^otni^gjog gEjs^ *i ^ 5AC 4'Alt^ fe^EHg UERHSiCK £A!*H dh£h 3-01, SAC -ii!^^ g 

gLHiAi :6fiiioiAi -^'i5'4(4)iih Ds§ ^a'^Kfi) Ajoiei il2^ ^^tvi>^, -n 

OIB HIiitOI ^•■711 ^D. 

£ 2# sr^ttg, £ lOil SAItl ^5CH1A1 :65ilOIA1 ^3et-(24)l :7|^E| LPCVD SiN>^ CHilOfl #Hh^Dh 

t^^(25)l biEAj^i ^ 73^2!^ ^2^^(26)SS %^^\ ^ SAC SS^ ^A(*> i^»-EHM £ 
AltlJl SiCI. IILAIti bl2l ^OL PECVO SiOxhlySIs Olg^B SSt> ::iIH10IAI ^9^^(24p g^itt 

^011 ^leiehoi. US Afoi7^ as ^ s«(27)]ih nBs Ahoi7h £is s^(8)6flA-i£j %n 

iTEh 99 a^^^tOfl 2|t^ S^S ifi^ irg SSOiAl ^BflOlAi ga^(24)£J ^)JII7h SfTfl ^ S 

«2i str^(25)7h so. 

sEh^Dh tf-sl^l^*- S^*^ (PECVO : Plasma Enhanced Chemical Vapor deposit I on) Oil SiOxNy 5,^^ 5^ 

s^ofls eoims ^^^i^ais ^ Si^u, angMopi- ^ s^chiai^ sfTA g^r eich, 

5^t^ ^StJ'^l 2# 4^ Si^P. £tJ- 20:1 g£ 0l-^^2| g 3 '"^''ilhBJ <:?^UI1 Sj-Huj-^jOIIS 

^^§ha. oiEit.^ ^^^^ ^i^^"- yis s#oi-i2. #er -^ssibj ^^^^i ^'ei 
e OH^ ^'icny esicH tii^^i I'S^'-^ A^gth^ ^"^oi s^^lk ^ 

n PEIDI :^^21 T^^^m 400t GI^^SJ H^QHAI ^^Ol ^tl^iI2. Xhxll^h MMEI 



tMlh eAKHI ^'ilOl^ ^^2i ^lOIAI #^^ =^^5'^'-2J AjetjtilM ^mw^ SAC ^ 

-gAi m\E. 2^01 ^-^^Ei^ s-xmm ^tA^si s^^^tM g7^Al?^ s^sxs ^ai-si ssi tf-^^Aig 



2h gcici}- Hj.tti= Ai.«Qj| o^-A.^ ^oieM 
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^^^^ B^L OiinisO! e^-^l ^^t^^g ^AI^IOI B?1L 

^•■iJisi t^^:^^lo^|A^, nom^ -^^^B )^^o[^ uy±B. m^^^ i lhxi veoinTorrsj sjejyi^i s 350 lhxi 

Q. 

XPl E^ ^^^^§A| >1IOim^ SICb*iy ^iHIOlAi ^^S]-^ T^jSI th^^ 

g*r(LPCVD)S^S SiO>4^y^»-g ^ 213 SgSS ^^^J-Ch. SiOxNy r^ffllOIAI 

Uh^ ^ Btju 490 LHA! 900^^ ^ 0.01 LHX) 760Torr21 TciSTS^OilAI SIH». SiH-Cb, TEDS, 

LPCVDSOa SJ*^0^ sS^Sm 7f3 S\0>^m 450 LBXI BOOxSJ o, q.OI LHT^ 760Torr2| XlSf 

s^ioiiAi sin, SIH.-CI., TEos, 0:, OL s KrO 7Y:^m iT^ oIes^o^ soasi ^jais ^^t^ 

etj^M SiOx^^a 45a LHXI gocrc^i ^£ ^ 0.01 LHAI VBOTorrSJ AlSre^lOllAI SIH> SIHXI., 
TEOS, 0., Q. B^ N,0 :?F:^::2h OigohOj 50A°J ^JfllS 01^, 5f lOO'cSJ ^ 

£ Si NH,, N., Hi S H, S SJOi^ OIU §}-U2J ^^:?l(HlAt lOOHEJ 20^ gof" 

#E^^D^ xikmn ^mtm simy^m ^^tcK lii a^ii ^^^oKhi sioxNy^^# boo lhxi 

800*C2J 2£ ^ 0.01 LHAI lOOTorrSI 5g^^S^IIHIA1 SiK,, Sihtfb, TEOS. 0^, 0,. NrO, NH, SI 

SrS OlgmOl 2f 100921 PECVOa^S Sf 50ASI i^miS tiSt-O. :iinilDlAi SSSf 

^^oh^ SIOxNySf^ ^2]^'-3^SJ 2»>i!^2^ HPf 5:1 LHXI lOM 4 LHXI 6 AHDISI ^Ss 

^IHIOIAI ^^^i^j ajeh a|7|u)= s^t^tPI fe'EI^ (Hlffl#^ 400 LHXI 900*0 

£1 S^l ^' 0.00001 LHXI 100Torr£! ^-^OilAI SIH^. SiK^Jlr. HCI ^ H. ^= 01 
SS^Ol 2f 500 A 21 ^HBS 

D^S §??2i= 2f lOOrpinSI 5lS5h^ 71^^ TEOS, HCI. NH4OH. IPA( Isopropyl 

Alcohol) ecu t^SS ^S! £5(spln coatins)^^!, m 51 H.-0:'h t.^ ^^PHHIAI 

OflOO (Aging) t-iei*^ mm 150 LHXI 350*02^ ^5,W4 30i #2^ 

WlOtS (Baking 300 LHXI 500*c2| se^^|(h|A1 7^^ g$l?IS Sf goi- gx^aSK)l ef 

10QOA2J ^J^^Q. 

goieKill ^^^^» 7iH7luh:?l ?lt) ^x-IBI^ 200 LHXI 000*c21 S£ si 0.001 LHXI 

760Torr2| °[^(HIAI ^A|i^f>lLK 200 LHXI 600*c21 ^£ ^« 0.001 LHXI 100Torr21 °|^(HIA| e|= lOOW 
2| lEi-^nh ^E|# 

oi^h 5.^m ^^tm ^ ^''321 ^Aioiim t)a. 

£ 3a LHAI 3e^ E Ll># e^&xil iliAf21 74^ ^"^ti^i ^\t[0{ ^n^S>E^ £AI^^ 

OiD. 

EL 3og m^t\B, ±X\ ^£1^,^(51)0! &^5LxO 7IB(41) ^^tHI >flO|E(42) SI Sti-^(45)S 01^0] 

2) ^?HXIi:iEi# ^StlQ. 71I0IM(42)2J 4»^CH1~ n^:^B ^3^} (43)01 ^^S^DL g'^°!(43) 
^ 7v|-:?l §1 ^2|^SIH1A-1 >flOI^(42)?F ^^ItlAI S.^t[7\ ¥mO{ ^^tlLfl, 0.01 LH 

XI 760Torr2j °r^g^| 31 350 UIXI 800^2] SSOilAI SiK*, TEOS. GU, 01 S N432I UY^7\±m 01^ 
^^CH 2f i00A2i ^-S«^Q. ah:63 ^^2,^(42)^ NH, 7\±m ^7\t\Gi mt^^ £E^ t^t^^Si 

£ 3bg g.'-i^l-^. ?flO|e(42) ^mni :iiiH10|A1(44)g ^gMh ^iiflOl Ai(44)^ SIOxNy^'-£:S ^SohDl 
X19I If ^^'Al >il0fe(42)2J ^►i^Ol i^^^'ii- Srxm^ sac »i^A|2[(3elf-Aligned 
Contact Etch BarTler)£g Ahg&Cf. 

OluKHIAi^r ^BOIA-l(44)M ^-tgt^- ^^t^O. 

^ SffiHS, ?54^ail SiO:#yS[^ 450 LHXI 900x2] S 0.01 LHXI 760Torr2| XI^^^^IDIIAI 
SIH*. SIHrCb, TEDS. 0.^, Nl^ ^ NrO 7|-;ii£|- Ojgtra X|^^ 71-^^ ^=r(LPC^/D)gSS 

50A21 *^^1K:K LPCVD SIOxNyei^ #gtl^O| ^^tm IBS ^^^0I ^ ««(47)21 B 

E.1 ^^^01 a= M S2t(48)0||Ai 3^t^ ^1)11^ ^^^Q. ^S^' SiOxNy^j-g 513 2j^^^^ 711 

01^(42)21 ^mniB y^m uc«xi fli:^ti-oi ii:iHioiAi(44)# ^^t-^Q. 

^ SiftBS, ^i^^Dil LPCVOHWI 2Jth01 ^^t^ i^'hS SiOxe|-# 450 LHXI 900*c£| SJ 

0.01 LHXI 760Torr2J XIST^^KMIAI SIH,, SiHsCb, TEOS, a-, Qi S NrO 7I;^^2| ^^7\±m OlgslCfl 
«t 50A2I =)HS ^'StHIf. 01^. NHi> H?. K/) Si Hr ^'l^i B ^OlE Oi^ ShUSi :7l-:i ^WmM ^ 
400*C2| S£g ^ 5S g?3E|# 6!AI§H3I SIOxNvfif^ ^gm. SiOxNiA^^ 23 a^^^,*- 

SgSlS 7flOIM(42)21 ^^WIB fe^?II2 LKHXI M7\mQ\ :i:jaiOIAl(44)M 
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All ^M^. BM ^^<^m LPCVDgOfl £13^01 5^ti 7^ S\Qx^^m 450 LHXI 300X2i ^£ a' 

0.01 LHXI 760Torr2| M'^'^miM SlhU, SIHrCir, TEOS, 0,, Q, 51 H-O ?h>i£^ ^m?Y±m OlgSKB 
ef 50A2J 01^, ef lOO'cSI S£ S NH,, N,, N,0 S H, S SJOiS 0)U omSi 

^^i:?ioiiAi 100III2J gai^g ef 20s gs^^o^ *iei*ni £^*^ol sioxNy5f# ^^*^d. @ 

b'iOxNy^^^# as 2!i^!i^2f SSSS ?flO|E(4i;)2| ^^ugST fefPlH UDIXI i^^m M?\tHM 
U! ^U^. =;^^^m m-My^^m boo UIXI SOO^C^ s o.OI LHXI lOOIorr^i THSrS^KHIAH 

siH,, 3\m=. TEos. Or, a, n-o, nhi s Ht 7t:::i2h s-^ oig^ioi %^ mum s^jsi pecvd^ 

#21- Ah5^D|]if£j a^ilAi^l Idl?^ 5:1 LHXI 10:1 S?|2J 

E 3c^ ^nilOIAj(44)g ^^tl $ St^¥(45) ^^Ofl ^Bie ()iin:i#(49)# t^^t^Q. ^ 

£15 [Hini#(49)g 400 LHXI 900-C2] Q» O.OOlraTorr LHXI lOOTorr^j Xi^-^^KHlAi SiH.. 

sinxb. Hci s H= ^my^^B o\^t\o\ 5ooa°^ =niis ^^tra. oiini0(49)s 

SAC ^2,^ gSAI SOl^ ^^:iAI?l SAC §gAj ^IHIOIA-j (44)£^ ggOilAI 

9 «SoK)1 Sethg Dig # Si-^^(45P^ biSa^ S^S 1^^of7l *loH3i XDl §S 5^ 

a ^Aio^n st-iEia 

m TEOS, HCh tnOH, IPAOscpropyl Alrohol) ^01 g^M :i:E< £5(spin coat ing)ol-Il. NH, 

H,07l- s^^a ^$|7}[HIAi OjlOig(Aglng) x^BltO. 01^ :^-iae OB 150 LHXI 350*c°1 SS^ 

OilAI 30^ =o^ mtOIS (Baking )oH3, 300 LHXI 500*c5J SE^^jOllAI g^^(lnert) 2p 

SS^ ^^Am ^^oh^ SS&llAi ^^'H[(46)SS Xii:>ioPI ^^lohCM ^;Uoh~ 

*1 ^!!BB S-Sfi^iS^ 200 UIXI 800-C21 ^IL g^l S 0.001 LIIXI 760Torr£J ST^OflAl ^Altl^ I^^S 
jU, ^ ^fiB SSSSe 200 LHXI 600*021 ^5, m9\ S 0.001 LHXI tOOTorrSI ^m\M ^ 100III21 

E 3el s^2uh°!. 5tM^ ge!^H46) 4K1fl S^^SS S BHEiy gg^S UIM &oi(50m 

^^tl-LI. b|M Eiei(50)^ Cu, Au, As, Ru, RuOx, Ti, TIM, To, TaN, TiSiN S WNx S SJOIE Oliz 



s >iitjioi>M ^'s^s^sj ^mmm ^<^'o[B^iM ±7^^ 7ia ?iEiiAiEi£^ ae^ sh^ 

if:tAI?II5 ^Xh£J S t?^Al?lb B:2^7^ 21Q. 



■t^y\ no\^ s ui^s. §^^^sj sioxMy ^f^moiAi ^^e^g bth; 

^^71 mmm(}\ biSEiE^ x>7i §i ^Ai^hoi ^sth^ ^m: a- 

g^*^2. 1 trWl SiOlAi, 

^^71 01-^3 ^Syot-o , ij^jj^ 760fflTorr2| gT^g^l S 350 LRXI OOO'C^i E5.mAi SiH*, TEOS, 0.^, Q, 



^^If 3. M 2%m SlOIAt, 

4^71 Dh:i:3 IS^^S ^"-^l 7f>iO|| NHi 7h:il g^iei^D] §£ief ^'SF AhSfOKos g 

8-4 



8-4 



[m^nm 5] 

^2002-00011 da 



^^:?| SIOxNyejS 450 LHXI 900-C2J a 0.01 LHXl 760Torr°l T^^^^imAi SIH*, SIH=Clr, TEOS, Or, 

6. M 4 ^^^H1 SiOIAI, 

sioxNysi^ LPcvog£e sioxsre §^t*t ^ ^71 Si0x5^# §s^A^9l 2is ^hbs si-^ 

7. XII 6 t^m SiOlAi, 

^^71 SiOxSis 450 LH7;i 900x21 2£ S O.OI l\m TBOTorrSl ^STS^IOflAI SIK., SIHXU, TBQS, 0^, OL 



:i M5^710flA| 400-C21 ^HS ^ 5^ gx■|^|S^□l OI^OiAl^ ^SSS ohe a!-£*fl il:7^F°l 



9. «1 B t^flB SiOIAi. 

SiOx°|# §SfA|?l SiOxNy^t^ ^^oie lOO-cSlI SI NH,, N., N-0 S H- 7h>i g ^1 

OiE 01^^ ohU2| 71-:^: ^^PlOflAH 100W2J 23^3S 2f 20:^ ^ST MEf2D^ nE\oyJl £i!oKM OI^Ol 



10. m 4 %m SiOlAI, 

■^^71 SiOKtly'Ilt^ 500 LHX) G00*cSq S£ g qj LHXI 100Torr21 Xj^^g^lOOAl Sill, SiltCL-, TEOS, 0.«, 
# ^SSS th^ :lrAh2J . 

g^tf 11. «l 1 ^^OU SiOiAl, 

^^71 ^BiOlA-l ^e?^' ^^o^^ SiOxl^y^^^ gS^Qh^ 21^^^!^^ dl7l- 5:1 LH:^ lOM S?I0|J1, 4 
LHAI 6 AhOjSl 2ri 311 ^S^S oj-e S^H^yi ^A^°1 «li ^'■s. 

S^t.^ 12. HI t t^Oll 2101 Al, 

mm^^ 400 im 900x21 S 0.00001 LHXI lOOIorrSl ^^HM SIH,, SiaCfr> 

HCI ^ Hr e^g:»hi^# OjgdJOl 2f 5UIAS1 =lfl|£ ^«tl~ 21# B^£al i 
T^hHl ^5 



S^*^ 13. X-fl 1 t.m ^0\M. 

Q-S^ ^^»• lOOrpmBl y\^m TBOS, HC1. NH,OH. 

IPACisopropyl Alcchol) #0) t^^i! £5(£pin coating)^!-!!, NHi a' H^7|- ^^^S ^^1 

7IOilAl (H10!S(Agjn9) X-lBIt/ ^Ell 715! 150 LHXI 350X21 ^^mA] ^ 30^ M 

011!(Baklng)5Hl, 300 LHXI 5CDX21 8£^§^I(H1A1 MSS 7^^ S^PIS ig goh gj^Bi^hOI Sf 
1000 A21 ^JJIIS ^^tl^ 2l# itXF21 
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14. M 1 ^\ SiLHAI, 

&7\ ^n^= 200 LHXI 800*C°| S£ g^l S 0.001 LH^^I 760Torr2| gfeiOflAI fe'A|^^^ 2i# ^S^S 
3?^^ 15. ISA 1 tjOi) S^01>M. 
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